26 


Elements of Static Strength 


Table 2.4 Torsional Parameters for Rectangular Sections 


b/h 

1.0 

1.2 

1.5 

2.0 

2.5 

3.0 

4.0 

5.0 

10 

K/bh 3 

0.141 

0.166 

0.196 

0.229 

0.249 

0.263 

0.281 

0.291 

0.312 

K a /bh 2 

0.208 

0.219 

0.231 

0.246 

0.258 

0.267 

0.282 

0.291 

0.312 


and 


<t> = 


M t L 

GK 


( 2 . 20 ) 


Also, combining Eqs. (2.19) and (2.20) gives 


T — 


(j)GK 

LK. 


( 2 . 21 ) 


If we now denote by b and h the longer and shorter sides of the rectangular cross 
section, respectively, the appropriate numerical values of the torsional parameters 
can be obtained from Table 2.4. 

The majority of torsional parameters, and particularly those that relate to 
more complex cross sections, have been deduced experimentally using membrane 
analogy. The technique is first to cut a hole, the shape of the section, in a flat plate 
positioned horizontally. The hole is filled with a membrane of constant tension 
using, for example, soap film. This film is then pressurized slightly on one side, 
and the shape of the film is used as a guide in developing the approximate forms 
of solution for the shear stress distribution in thin-walled open sections and other 
complex geometries [38]. 

Some of the structural shapes can be approximated by combining a number of 
rectangular sections. The torsional parameter K or K a for such a composite section 
is roughly equal to the sum of the K values determined for individual rectangular 
areas. The maximum torsional stress in a rectangular cross section occurs at the 
midpoint of the longer side. 


Design Problem 2.1 

Determine the maximum stress in a structural steel member of rectangular cross section 
when the twisting moment of 4000 lb-in. produces an angle of twist equal to 0.0018 rad. 
The long and the shorter dimensions of the cross section are 4.2 and 1.4 in., respectively. 
The length of the steel component is 16 in. Assume that G = 0.4 E. 

Solution 

Since b = 4.2 in. and h = 1.4 in., we get b/h = 4.2/1.4 = 3. Hence, Table 2.4 gives 



